An L(2, 1)-labeling of a graph is a function from the vertex set ( ) into the set of nonnegative integers such that | ( ) − ( )| ≥ 2 if ( , ) = 1 and | ( ) − ( )| ≥ 1 if ( , ) = 2, where ( , ) denotes the distance between and in ( ). The L(2, 1)-labeling number, ( ), of is the minimum where has an L(2, 1)-labeling with being the absolute difference between the largest and smallest image points of . A prime cordial labeling of a graph with vertex set is a bijection from to {1, 2, . . . , | |} such that if each edge is assigned the label 1 if gcd ( ( ), ( )) = 1 and 0 if gcd( ( ), ( )) > 1, then the number of edges labeled with 0 and the number of edges labeled with 1 differ by at most 1. In this paper we find the labeling number ( )for some families of graphs, and we give an upper bound for the number of edges of any graph on vertices to have a prime cordial labeling, and we compare this upper bound with the number of edges of two families of graphs.
Introduction
By a graph G we mean a finite, undirected, connected graph without loops or multiple edges. We denote by and the order and size of the graph . Terms not defined here are used in the sense of Harary [2] .
L(2,1) labeling

Background [4]
In 1991, Roberts proposed a variation of the frequency assignment problem in which "close" transmitters must receive different frequencies and "very close" transmitters must receive frequencies that are at least two units apart. To translate the problem into the language of graph theory, the transmitters are represented by the vertices of a graph. Two vertices are "very close" if they are adjacent and "close" if they are at distance 2 in the graph. Along this direction, Yeh and afterwards Griggs and Yeh proposed that the (2, 1)-labeling of a simple graph is a function from the vertex set ( ) into the nonnegative integers such that − ≥ 2 , = 1 and | ( ) − ( )| ≥ 1 ( , ) = 2, where d(x, y) denotes the distance between and in ( ). The span of is the absolute difference between the largest assigned label and the smallest assigned label of ( ). The (2, 1)-labeling number of , denoted as ( ), is the minimum span taken over all (2, 1)-labelings of ( ). Without loss of generality, we consider only those (2, 1)-labelings of with image that contains 0, and we define a -(2, 1)-labeling of G to be an (2, 1)-labeling of which assigns no label greater than . Thus, ( ) is the minimum such that has a -(2, 1)-labeling.
An optimal solution has been provided by Griggs and Yeh [1] , who labeled each vertex of a circuit of order as follows:
However the above labeling is redefined depending on whether ≡ 1 3 or ≡ 2 3. In the first case, − 4 , … , ( − 1) become
In the second case, − 2 and ( − 1) are modified as
New results
Theorem 2.2.1: The graph G with the number of vertices n and the distance between any two vertices is at most two must be labeled such that at least = − 1.
Proof:
Since the maximum distance between any two vertices is two, then using (2,1)-labeling, we cannot repeat any label in this graph. So, making the minimum label "0", then for vertices, the maximum label will be at least − 1, i.e. = − 1. An example of a graph with = 10 vertices and has = 9 is shown in the following Figure. Proof: These graphs has a number of vertices and a number of edges 2 − 1 ( − 1). We define the following labeling function, and we see that (^) = 7 as follow:
Example: ( 5^8 ) = 7 as shown in the following Figure Proof: This graph has the set of vertices { 1 , 2 , … , ; 1 , 2 , … , −1 ; 1 , 2 , … , ; 1 , 2 , … , −1 }. By labeling the path with the labels "0", "2" and "4", and since each vertex of the path has degree 5, so, we see that λ 1 is at least 6, and the vertex labeled "4" in has also five adjacent vertices which will make λ 1 = 7. Then using the following labeling function we label the graph
.
Example : ( 7 1 ) = 7 as shown in the following Figure Definition: The Sun Flower ( ) is the graph obtained from the cycle with vertices { 1 , 2 , … , } and creating new vertices { 1 , 2 , … , } such that , = 1,2, … , − 1, is connected to and +1 , and is connected to and 1 .
Theorem 2.2.4:
The Sun Flower ( ) has the labeling number λ(SF(7)) = 7. Proof: This graph has 2 vertices and 3n edges, the set of vertices are { 1 , 2 , … , ; 1 , 2 , … , } .
Using the labeling function of circuits as defined in section 1.1 to label the cycle , we have to label the vertices { 1 , … , } with the labels {5,6,7} as follow:
If is odd:
If is even:
2 −1 = 6 1 ≤ ≤ 2 ,
Example : ( (7)) = 7 and ( (8) Proof: This graph has nm vertices and nm edges. So, using the following labeling function, we see that the labeling number for this graph is λ = 5.
We have three cases for this graph, the first case when ≡ 0 ( 3), the second case when ≡ 1 ( 3) and the third one when ≡ 2 ( 3) In this case we will use the following labeling function, In this case we will use the following labeling function, 1, =3
4, In this case we will use the following labeling function, bistars; dragons; crowns; triangular snakes if and only if the snake has at least three triangles; ladders;
1, if is even and there exists a prime such that 2 < + 1 < 3 ; 2, if is even and if there exists a prime such that 3 < + 2 < 4 ; and 3, if is odd and if there exists a prime such that 5 < + 3 < 6 . They also prove that if is a prime cordial graph of even size, then the graph obtained by identifying the central vertex of 1, with the vertex of labeled with 2 is prime cordial, and if is a prime cordial graph of odd size, then the graph obtained by identifying the central vertex of 1,2 with the vertex of labeled with 2 is prime cordial. They further prove that , is not prime cordial for a number of special cases of and . Sundaram and Somasundaram and Youssef observed that for ≥ 3, is not prime cordial provided that the inequality φ 2 + φ 3 + ⋯ + φ(n) > ( − 1)/4 + 1 is valid for ≥ 3. This inequality was proved by Yufei Zhao.
New results
Theorem 3.2.1: A necessary condition for a graph of order n to be a prime cordial graph, is that its number of edges ( ) ≤ + 1, where
Proof: we count the all edges could be labeled 0; that is counting edges whose adjacent vertices labels'
are not relatively prime.
By using next algorithm, we count these edges and make a We make an algorithm to make a table for the upper bound for the number of edges of any graph with the number of vertices equal to to be prime cordial graph.
INPUT The size of the table according to the number of vertices.
OUTPUT The upper bound for the number of edges corresponding to the number of vertices .
Step 1: Set p; (size of the table)
x; (multiples of the prime divisors) m; (used to count the number of labels that are not relatively prime with each other) a; (array to store the prime divisors of the composite divisors)
b; (array to store the multiples of the prime divisors of the composite divisors)
Step 2: Enter the size of the table in p;
Step 3: FOR index i = 2:p
Step 4: Initialize count = 0;
Step 5: FOR index j = 2:i
Step 6: Check if j is prime or not using a SUBFUNCTION prime(j);
Step 7: If j is prime
Step 8: Get the multiples of j and store in x and count them;
Step 9: Store the number of multiples in m;
Step 10: If j is not prime
Step 11: Get the prime divisors of j without repetitions and store in array a;
Step 12: Get the multiples for each prime divisor stored in array a and store in array b without repetition;
Step 13: Count the labels stored in array b and store in m;
Step 14: count = count + m;
Step 15: OUTPUT (i and m+1);
Step 13: STOP;
We implement this algorithm using C ++ programming language. 
